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Abstract

Background: Decision-making skills are considered crucial life skills that condition proper social functioning within
groups (i.e., support authentic leadership skills and increasing one’s chances of success and wellbeing in life). None-
theless, the number of scientific papers addressing the role of life skills in developing authentic leadership skills in
public health students is limited. The aim of the present study was to develop a theoretical model to determine the
role of selected life skills in developing authentic leadership skills in public health students.

Methods: The study was conducted from January 16 through February 28, 2018. In total, 653 students undertaking
in-service training in Master’s degree programs qualified for the study, and complete data sets were obtained from
329 students (response rate 50.38%). The data were collected by means of a paper questionnaire. Four research tools
were used in the study: The Authentic Leadership Self-Assessment Questionnaire, The Moral Foundations Question-
naire, The General Self-Efficacy Scale, and The Youth Leadership Life Skills Development Scale.

Results: Two subgroups were identified among the public health students in the study: 1) the extra life skills training
group (N=113) and 2) the no extra life skills training group (N=216). Both groups of study participants did not differ
significantly in terms of age (M (SD): 25.0 (3.89) vs. 25.0 (3.66); t =0.068, P=0.946). On the other hand, clear differences
were observed in the case of the respondents’ participation in voluntary service. The respondents from the extra life
skills training group declared participation in voluntary activities less frequently than the respondents from the sec-
ond identified group (48.7 vs. 31.9%).

Conclusions: A verified theoretical model showed that course aimed at strengthening authentic leadership compe-
tences should be modular, should focus on self-improvement and critical reflection, and should be spread over time
to enable and encourage each participant to grow and flourish at their own pace.
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public health specialists [1]. Effective healthcare decision
making involves the use of decision-making skills (DMS),
i.e., the ability to make the best possible choice to achieve
the best possible result [2]. The key role of these skills in
public health was emphasized by, among others, Dobbins
et al. [3] and McCarthy et al. [4]. Public health profes-
sionals shape health policies, are responsible for imple-
menting health education not only in the context of the
individual patient but also in the context of entire com-
munities, and make management decisions based on sci-
entific evidence that affect health systems as a whole [5].
It is thought that a lack of decision-making skills in the
healthcare setting may result in mistakes and may pose a
risk to patient life or health [4].

Decision-making skills are considered crucial for the
condition of life skills (LS) and proper group social func-
tioning (i.e., support authentic leadership skills—ALS)
and for increasing one’s chances of success and wellbe-
ing in life [6]. This is due to the assumption that authen-
tic leadership skills build on interpersonal relationships
and authentic group functioning [7, 8]. The World Health
Organization indicates the need to pay special atten-
tion to the development and improvement of leader-
ship in health care, treating it as the basis for effective
management and teamwork [9]. According to numer-
ous scientific studies, education in the field of leadership
should be included in the health studies programs from
the first year of higher education [10]. All reports on
undergraduate education in public health, both from the
United States [11] and from those presenting data from
European Union countries [12], indicate an insufficient
implementation level of subjects that shape students’
leadership competences.

In their comprehensive framework, Seevers et al. high-
light the importance of life skills in the formation of lead-
ership skills [13]. Defined briefly, life skills are abilities
for adaptive and positive behavior that enable humans
to deal effectively with the demands and challenges of
life [14]. Nonetheless, the number of scientific papers
addressing the role of life skills in developing authentic
leadership skills in public health students is limited.

Decision-making skills can be learned and developed
through training programs and courses. For example,
Dobbins et al. [3] demonstrated that proper “face-to-
face training and active participation aimed at the devel-
opment of evidence-informed decision making skills
created the greatest impact on associated behaviours,
knowledge, and skills” It is worth noting that to some
extent, decision-making skills may depend on personal-
ity traits, e.g., self-efficacy [15], something that is par-
ticularly noticeable in clinical practice [16]. Self-efficacy
is a trait that defines an individual’s belief that they are
able to take action towards achieving a set goal [17]. A
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person’s beliefs regarding how to function in a group
may constitute another important factor [13]. The belief
in equal effort put by each group member in achieving a
shared goal (i.e., fairness) and mutual aid based on empa-
thy (i.e., care) may be of particular importance in this
context [7, 8, 17].

Therefore, training programs aimed at developing deci-
sion-making skills in public health students should take
into account not only the methods of improving these
skills, but also their dependence on leadership skills and
potential personality predispositions that may modu-
late the relationship between decision-making skills and
authentic leadership skills.

The aim of the present study was to develop a theoreti-
cal model to determine the role of selected life skills in
developing authentic leadership skills in public health
students. We focused on verifying the theoretical model
that would identify the impact of individual life skills on
the level of authentic leadership skills. Main aim of this
study was to investigate the relationship between the
various dimensions of life skills and the perception of the
level of authentic leadership skills by students. Getting to
know these relationships indicates places where space for
shaping life skills should be introduced. Increasing the
level of individual life skills may contribute to an increase
in the level of authentic leadership skills. Due to the fact
that in Poland there is no universal leadership course
for public health students and each university is free to
organize such training, the theoretical model which was
developed may be the first step to building an effective
leadership training.

Research question and hypotheses

Bearing the above considerations in mind, we developed
a theoretical model to determine the role of selected life
skills in developing authentic leadership skills in pub-
lic health students. Therefore, the following research
hypothesis was established Hypothesis 1 (H1): there is a
relationship between an individual’s dispositions (beliefs
about fairness in group cooperation (F), empathic atti-
tude (C/E), self-efficacy, and decision-making skills) and
authentic leadership skills. With reference to H1, the fol-
lowing detailed hypotheses were formulated:

H1la:” The beliefs about fairness in group cooperation
(F) and self-efficacy will influence decision-making skills,
which will, in turn, condition authentic leadership skills
in public health students”

H1b: “Self-efficacy influences the development of
leadership skills in public health students” This detailed
hypothesis was formulated on the basis of a literature
review in which a strong relationship was noted between
self-efficacy and authentic leadership skills in some
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medical professions [18, 19]. However, such studies have
not been conducted among public health students.

Hlc:” Self-efficacy and empathic attitudes (C/E) will
have both a direct and indirect impact on the develop-
ment of leadership skills by affecting decision-making
skills” This hypothesis was developed based on studies
emphasizing that, apart from self-efficacy, it is empa-
thy that plays an important role in the development of
authentic leadership skills [7, 8, 17].

The last main hypothesis was to verify the assumption
that the declared participation in life skills training (LST)
would differentiate the developed theoretical model as far
as the analyzed variables are concerned. Such a hypoth-
esis would allow potential factors that can be effectively
modified to be identified as well as an appropriate inter-
vention to be prepared (Hypothesis 2: There are differ-
ences in the theoretical model concerning factors that
affect the development of leadership skills between the
extra LST group and the no extra LST group).

Method

Setting and participants

A nationwide cross-sectional multicentre study was con-
ducted using a total of 329 public health students under-
taking postgraduate education as part of their Master’s
degree. The study was conducted from January 16 to Feb-
ruary 28, 2018.

We invited 31 universities, both public and private,
to participate in the study. In 2017, there were a total of
1362 students [20] in Master’s degree programs (Level
7 of the European Qualifications Framework). Eight
universities decided to participate in the study. In total,
653 students undertaking in-service training in Mas-
ter’s degree programs were qualified for the study, and
complete data sets were obtained from 329 students
(response rate 50.38%). With this sample size and the
number of public health students in Master’s degree pro-
grams in Poland (N=1362), the error margin was 3.17%
(95% confidence level).

Educational context
In Poland, public health education is conducted in line
with the Bologna Process. Higher education programs
are divided into: Bachelor’s degree studies (first-cycle
studies), Master’s degree studies (second-cycle studies),
and doctoral studies (third-cycle studies). These pro-
grams are conducted independently of each other, and
universities have the ability or organize these cycles [21].
During second-cycle study programs, students need
to achieve specific learning outcomes in terms of knowl-
edge, skills, and social competences. Having completed
a second-cycle study program, the graduate attains the
7th level of the European Qualifications Framework and
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obtains the professional title of Master of Public Health
[22].

During second-cycle studies, students can choose a
major (specialization path) that is interesting to them.
Due to the non-regulated nature of study programs at the
faculty of public health, each university determines its
own curriculum and offered specializations. In Poland,
there is a wide range of specialization paths, e.g., health
education and social marketing, healthcare analytics,
clinical research and health technology assessment, or
epidemiology with health promotion elements [23] as
well as European public health and lifestyle medicine and
management in healthcare [24].

Measures

Four research tools were used in the study

The Authentic Leadership Self-Assessment Question-
naire (ALSAQ) developed by Walumbwa et al. [8] and
recommended by Northouse [25] was used to perform
the self-assessment. The Polish version of the ALSAQ,
validated by Panczyk et al. [19], includes 16 items and
allows the global indicator of Authentic Leadership
skills and its three components: moral processing, self-
awareness, and relational transparency to be measured.
The Polish version of the ALSAQ has a good internal
consistency (Cronbach’s alpha 0.84) and a test—retest
analysis confirmed the stability of the measurement for
the subscales and particular items. In our study, we only
analyzed the global level of authentic leadership skills,
i.e., the sum of the points from the three subscales listed
above. We chose not to analyze these subscales separately
because they correlate with one another.

The Moral Foundations Questionnaire (MFQ) was
developed by Graham et al. [26]. The MFQ measures five
universal moral foundations of harm/care, fairness/reci-
procity, ingroup/loyalty, authority/respect, and purity/
sanctity. The codes provide the basis for the evaluation
of one’s behaviour for mortality [26]. We used the Polish
version of the MFQ-PL questionnaire, which has good
validity and reliability [27]. In order to ensure the validity
of the psychological test, the study participants provided
answers to all of the questions on the MFQ-PL question-
naire. However, based on the literature review, we only
took the results from two subscales, i.e., harm/care and
fairness/reciprocity, in account. The harm/care (KODT)
subscale refers to empathy and compassion and the prin-
ciples of not hurting other people and helping those who
are weaker and people in need [28]. This subscale was
selected for the study because it reflects an empathic
attitude, which is a key aspect of authentic leadership
[7]. The fairness/reciprocity (KODS) subscale refers to
the reciprocity of help given and helping others in con-
trast to taking advantage of other people and only feigned
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involvement in action [28]. This subscale was chosen for
the study because it is consistent with the general con-
cept of authentic leadership, which involves treating oth-
ers equally, providing equal opportunities, and acting for
the benefit of the group [7].

The General Self-Efficacy Scale (GSES) was originally
developed by Matthias Jerusalem and Ralf Schwarzer in
1981 and was designed to assess optimistic self-beliefs
and the ability to cope with a variety of difficult situations
in life. It is a short 10-item psychometric scale [15]. The
scale is one-dimensional and enables a global self-efficacy
measurement. We used the Polish version of the GSES,
which has good validity and reliability [29].

The Youth Leadership Life Skills Development
(YLLSD) Scale was developed by Seevers et al. based on
Miller’s concept of leadership life skills development [13].
The YLLSD Scale contains 30 items from seven domains
(communication skills, decision-making skills, skills for
getting along with others, learning skills, management
skills, skills for understanding yourself, and skills for
working with groups) that together form a complete pic-
ture of leadership skills. The final summated scale of 30
indicators had a Cronbach’s alpha reliability coefficient
of .98. In our study, we chose to only analyze decision-
making skills, as these skills appear to be crucial for pub-
lic health specialists [1].

Additionally, the research tool was supplemented with
a question concerning declared participation in social
skills training. For this purpose, the following yes/no
question was asked: Have you participated in training/
workshops on non-technical skills (e.g., leadership, com-
munication, social competences, etc.)? Based on the
answers to this question, the study group was divided
into two subgroups. The first group comprised students
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who declared that they had participated in at least one
life skills training session (extra LST group), while the
second group comprised students who declared that
they had not participated in such training (no extra LST

group).

Model assumptions

Based on the formulated hypotheses (Hla-Hlc), a the-
oretical model was developed (Fig. 1) by assuming the
impact of self-efficacy (GSES) and fairness in group coop-
eration (F) on decision-making skills (DMS). Moreover,
DMS influence the development of authentic leadership
skills (ALS). Empathic attitudes (C/E) are an important
addition to this model, as they directly affect ALS and
interact with F.

Data collection

The data were collected by means of a paper question-
naire distributed among a group of students at the end
of regular university classes. Trained interviewers limited
themselves to stating the aim of the study and inform-
ing the participants how to fill in the questionnaire. They
were also responsible for collecting the completed ques-
tionnaires and securing them prior to sending them to
the central unit coordinating the study. ABBYY® Flexi-
Capture version 9.0 software was used to digitize the
paper questionnaire data. Questionnaires with missing
data were rejected and were not included in the analysis.

Data analysis

In order to analyze the variables collected in the study,
we used descriptive statistics (mean, standard deviation)
and structure coefficients (numbers and frequency). The
chi-square independence test and Student’s t test were

C/E

F DMS

. AL

SE—self-efficacy, F—fairness, H—hypothesis

Hp Hy

SE

Fig. 1 A theoretical model of the relationship between variables. AL—authentic leadership, C/E—care/empathy, DMS—decision-making skills,
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used to compare the two subgroups (extra life skills train-
ing group vs. no extra life skills training group) in terms
of the examined characteristics depending on the type
of variable (categorical or continuous variables, respec-
tively). The calculations were performed with the use of
the STATISTICA package, version 13.3 (Tibco Software
Inc., Palo Alto, CA, United States). A 5% level of signifi-
cance was set.

All analyses were carried out using the structural equa-
tion modelling software program Mplus version 7.0 [30].
We used two-group structural equation modelling: extra
LST vs. no extra LST groups. The aim of this analysis
was to determine whether the relationships between the
variables that were assumed theoretically would be con-
firmed by the collected empirical data. For this purpose,
the model parameters (path coefficients, variance, and
covariance) were estimated and used to build the theo-
retical variance-covariance matrix of the variables used
in the model (Fig. 2). We verified whether the calculated
model parameters differed in the extra LST vs. no extra
LST groups. Maximum likelihood estimation with robust
standard errors was used to calculate the parameters of
the structural model.

The fit of the model was assessed via the following
statistics and indices: the chi-square test of model fit
(CMIN), normal chi-square (CMIN/DF), the Compara-
tive Fit Index (CFI), the Tucker—Lewis Index (TLI), the
Root Mean Square Error of Approximation (RMSEA),
and the Standardized Root Mean Square Residual
(SRMR). For the evaluation of the model, the chi-square
statistics were expected to be nonsignificant. Both the
CFI and TLI evaluate the fit of a user-specified solution
in relation to a more restricted nested baseline model, in

Page 5 of 12

which the covariance among all of the input indicators is
fixed to zero or has no relationship among the variables
that are posited; in other words, the number of depend-
ent variables is equal to the number of factors. The TLI
imposes an additional correction for over-parameteriza-
tion [31]. The expected values of recommended indices
were as follows: x2 divided by the degrees of freedom
(CMIN/DF) <3.00; RMSEA <0.080 and SRMR <0.050;
and CFI and TLI>0.95 [32].

Results

Participant characteristics

Two subgroups were identified among the public health
students in the study: 1) the extra life skills training group
(N=113) and 2) the no extra life skills training group
(N=216). Both groups of study participants did not differ
significantly in terms of age (M [SD]: 25.0 (3.89) vs. 25.0
(3.66); t=0.068, P=0.946) or work experience (M (SD):
3.4 (4.88) vs. 3.1 (4.32); t=0.630, P=0.529). In terms of
selected features, the groups differed slightly in terms of
the year of study and the frequency of studying at another
faculty at the same time. On the other hand, clear differ-
ences were observed in the case of the respondents’ par-
ticipation in voluntary service. The respondents from
the extra LST group declared participation in volun-
tary activities less frequently than the respondents from
the no extra LST group (48.7 vs. 31.9%). Table 1 shows
a comparison of selected demographic characteristics of
the study participants.

Variables
All of the analyzed variables were tested for skewness and
kurtosis, which showed that they were left-skewed and

Cov(C/E, F)eLST - (p126LST

Cov(C/E, F)noelLsT = P1° eLST

—

correlation coefficient, Cov — covariant

AlL= V11eLST (C/E)eLST 4 V12eLST (DMS)eLST -+ V13eLST (SE)eLST + e1eLST

DMS= V21eLST (F)eLST + Y23eLST (SE) elST + eZeLST

AlL= V11no eLST (C/E)no elLST + V12no eLST (DMS)no elLST + V13no eLST (SE)no eLST + e1no eLST

DMS= V21no elLST (F) no eLST 4 v23no elLST (SE) noelLST 4+ ezno elLST

Fig. 2 The formal form of the structural equation model. AL—authentic leadership, C/E—care/empathy, DMS—decision-making skills, SE—
self-efficacy, F—fairness, eLST—aextra life skills training group, no el ST—no extra life skills training group, e — residual, y — path coefficient, ¢ —
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Table 1 Participant characteristics
Total (N=329) Extra LST group No extra LST X2 p-value*
(N=113) group (N=216)
N % N %" N %
University
Poznan University of Medical Sciences 35 10.6 12 10.6 23 10.6 11.276 0.127
Czestochowa University of Technology 32 9.7 8 7.1 24 11.1
Medical University of Silesia 37 11.2 7 6.2 30 13.9
Medical University of Gdarisk 21 64 5 44 16 74
Medical University of £t6dz 21 6.4 8 7.1 13 6.0
Pomeranian Medical University 14 43 3 2.7 11 5.1
Wroclaw Medical University 29 8.8 13 1.5 16 74
Medical University of Warsaw 140 426 57 504 83 384
Year of study
1 121 36.8 50 44.2 71 329 4.130 0.042
2 208 63.2 63 55.8 145 67.1
Sex
F 278 84.5 96 85.0 182 84.3 0.027 0.868
M 51 155 17 15.0 34 15.7
Place of residence
Village 58 17.6 17 15.0 41 19.0 5524 0.137
City up to 100,000 inhabitants 70 21.3 22 195 48 22.2
City 100,000-500,000 inhabitants 72 219 20 17.7 52 24.1
City above 500,000 inhabitants 129 392 54 47.8 75 347
Another faculty at the same time
No 309 939 102 90.3 207 95.8 4028 0.045
Yes 20 6.1 1 9.7 9 4.2
Volunteer work
No 205 62.3 58 513 147 68.1 8.840 0.003
Yes 124 37.7 55 48.7 69 319
Professional activity
Not working 89 27.1 31 274 58 269 1.643 0.440
Yes, work not in a profession Related to public health 148 45.0 46 40.7 102 472
Yes, work in a profession related to public health 92 280 36 31.9 56 259

*x 2 - chi-squared test

did not show compliance with the normal distribution.
The deviations in terms of compliance with the normal
distribution were not very large, as skewness and kurtosis
ranged from — 1.5 to +1.5. All of the variables included
in the structural equation model were also analyzed for
the presence of data outliers (Mahalanobis distance).

We also analyzed whether the two groups differed sig-
nificantly in terms of the examined characteristics. In the
case of two variables (self-efficacy and authentic leader-
ship), we observed that the mean intensity of these fea-
tures was statistically significantly higher in the extra LST
group than in the no extra LST group. The effect size was
similar for both variables. Detailed results are shown in
Table 2.

Measurement model

Both calculated measures (CMIN=15.020, df=8 and
CMIN/DF =1.88) point to the empirical confirmation of
the model. CMIN contributions from each group were
7.060 (CMIN/DF =0.88) for the extra life skills training
group and 7.960 (CMIN/DF =1.00) for the no extra life
skills training group. Moreover, based on the test prob-
ability values that were obtained (P=0.059) we assumed
that the hypothesis about the lack of differences between
the theoretical and empirical variance—covariance matrix
to be very probable. The measurement of test invariance
across groups indicated that the model did not differ sta-
tistically in terms of the pathway coefficients between the
two study groups (CMIN =7.404, df=5, P=0.192).
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Table 2 Comparison of two study groups in terms of variables
Variable Extra LST group No extra LST group tgr—327) p-value* d** (95%Cl)
M SD M SD
Care/Empathy 30.02 3.88 29.98 411 0.077 0.938 -
Fairness 2833 397 28.86 3.72 —1.197 0.232 -
Self-efficacy 3235 483 30.38 4.28 3.799 0.000 0.44
(0.21;0.67)
Decision-making skills 11.48 2.76 11.20 246 0.935 0.350 -
Authentic leadership 61.98 6.60 59.35 5.99 3.659 0.000 042
(0.19; 0.65)

M mean, SD Standard deviation, C/ Confidence interval, Df degrees of freedom
* Student’s t test
** Cohen’s d coefficient

Since the purpose of testing the model was not only
to assess its fit to empirical data from the studied sam-
ple but also in relation to the entire population, we cal-
culated the value of the discrepancy function FO and
the value of the RMSEA index adjusted by the number
of degrees of freedom. The RMSEA value (0.073, 90% CI
(0.001; 0.129), P=0.219) indicated the equality of the two
matrices. Additionally, the SRMR value was below the
assumed threshold and amounted to 0.046. These results
confirmed a good fit of the data to the assumed structural
model.

In order to estimate the degree of the fit of the model
to the collected data more accurately, fit indexes were
determined by comparing the tested model with the
independent model, i.e., one in which all of the variables
in the model are uncorrelated. The CFI value (0.967) and
its adjusted value, i.e., TLI (0.942) were estimated. These
results indicate that nearly 100% of the variability of the
dependent variable can be explained by the tested model.

Associations between factors and attitude of authentic
leadership

The analysis of the proposed path model showed that all
of the relationships were positive. We observed that the
following variables have significant direct effects on the
output variable of authentic leadership (AL): self-efficacy
and care/empathy. For these variables, in the extra LST
group, the standardized regression weights amounted to
0.489 and 0.240, respectively. However, in the no extra
LST group, the values of these parameters were 0.338 and
0.336, respectively. Regarding the decision-making skills
variable, we observed it to significantly influence authen-
tic leadership in the first group (0.236, P=0.002), but this
was not the case in the second group (0.120, P=0.065).
Regarding the above parameters, the results of test invar-
iance across groups showed no statistically significant
differences.

The analysis of the individual path coefficients also
showed that the self-efficacy variable had a different
impact on the decision-making skills variable depend-
ing on its strength. In the first group, the standardized
regression weight was only 0.240, whereas in the sec-
ond group, it was 0.404. On the other hand, the impact
of the fairness variable on decision-making skills was
similar in both groups (0.269 and 0.277, respectively).
Regarding the correlation between fairness and care/
empathy, we did not observe any significant differences
between the groups (0.687 and 0.728, respectively). A
detailed summary of the parameter estimation results
of the structural equation model together with the
comparative group analysis is presented in Table 3.

Apart from direct effects, we also calculated the value
of indirect effects and total effects, for which the influ-
ence of the independent variables on the dependent
variable is not direct. In this model, indirect effects
were present on the fairness => decision-making skills
—> authentic leadership path (standardized regres-
sion weight, in group one and two, respectively: 0.063
and 0.033). Therefore, indirect effects were noticeably
weaker in the no extra life skills training group.

It also worth noting that the variable of self-efficacy
showed both direct and indirect effects when acting
on the dependent variable (authentic leadership) in the
extra LST group. In this group, the direct effect value
was 0.489, while the indirect effect value was small
and amounted to only 0.004. Therefore, in this case,
the total effects did not differ much from the direct
effects. However, in the no extra LST group, there was
no statistically significant indirect effect because no
significant relationship was observed between deci-
sion-making skills and authentic leadership. Fig. 3
shows a detailed presentation of the parameter estima-
tion results of the structural equation model with all of
the direct and indirect effects.
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Table 3 Standardized regression weights and test invariance across groups

Construct Extra LST group No extra LST group CMIN p-value*
Estimate SE CR P-value Estimate SE CR P-value
SE-->AL 0489 0.068 7214 0.000 0.338 0.060 5.621 0.000 1.957 0.162
C/E-->AL 0.240 0.073 3.298 0.001 0336 0.058 5.841 0.000 0.332 0.564
DMS --> AL 0.236 0.074 3173 0.002 0.120 0.065 1.848 0.065 1.282 0.258
SE -->DMS 0.240 0.088 2.724 0.006 0.404 0.054 7418 0.000 2543 0.111
F-->DMS 0.269 0.087 3.078 0.002 0.277 0.057 4.833 0.000 0.000 0.989
F<->C/E 0.687 0.050 13.806 0.000 0.728 0.032 22.773 0.000 0.076 0.782

SE Self-efficacy, AL Authentic leadership, (/E Care/empathy, DMS Decision-making skills, F Fairness, SE Standard error, CR Critical ratio, CMIN Chi-square value

* test invariance across groups

C/E
0.240
0.687 0.870
0.269 0.236
F DMS AL —0.571
0.240 0.489
SE
C/E
0.336
0.728 0.760
‘ l
0.277 0.120
F > DMS > AL —0.710
0.404 0.338
SE
Fig. 3 A pathway diagram for the extra LST group (above) and the no extra LST group (below). Correlations between independent variables are
indicated with double-sided arrows. Direct effects are indicated with one-sided arrows. The number above the arrow indicates the value of the
standardized regression weights. The number next to the arrow shows residual variances. AL—authentic leadership, C/E—care/empathy, DMS—
decision-making skills, SE—self-efficacy, F—fairness

Discussion role connecting attitudes (care/empathy), beliefs about
The analyses that were conducted revealed that in public ~ fairness regarding group cooperation, and self-efficacy
health students, decision-making skills play an important ~ with authentic leadership skills. Thus, the presented
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results emphasize the complex nature of decision-mak-
ing skills. They also indicate that these skills are not
only important in the context of evidence-based prac-
tices for public health [33] and evidence-informed deci-
sion making (EIDM) [34], but they also play a key role
in developing other competences that are necessary in
the work of public health specialists. Therefore, it is rea-
sonable to develop decision-making skills in health stu-
dents as effectively as possible. Improving these skills
increases one’s level of expertise and competence, which,
in turn, allows one to take better action to improve pub-
lic health both on a local as well as global scale. This is
in line with ASPHER'’s statement [1] as well as literature
reports emphasizing that management decision-making
is an important factor in evidence-based management
in the field of public health. This translates into improv-
ing health care management practices through the use of
the evidence-based approaches to ensure the quality of
managerial decisions [35]. Moreover, adequate decision-
making skills are extremely useful for distinguishing fact
from myth/opinion, and there is a plethora of the latter in
the field of public health [36]. Additionally, Moodie [37]
considers vision and decision making to be key leader-
ship skills in the field of public health.

The study demonstrated that decision-making skills
have a positive impact on developing authentic leader-
ship skills. The crucial role of these skills in public health
is underlined by, e.g., Stander [38], who emphasizes that
the implementation of authentic leadership by health-
care managers may lead to greater optimism, trust in the
organization, and work engagement. Similar conclusions
were drawn by Coxen [39], who points to the benefits of
encouraging employees to become authentic leaders. In
addition, researchers dealing with the topic in question
recommend that all healthcare institutions invest in the
continuous evaluation of the level of leadership compe-
tences of the managerial staff as well as in authentic lead-
ership training [40, 41]. However, it is worth highlighting
that leadership skills training should begin at university.
The available literature indicates, however, that despite
the fact that for many years, the importance of leadership
competences in public health has been growing and has
been widely discussed, there is a lack of leadership train-
ing at universities [42, 43]. Czabanowska, Lachance, and
Konings emphasize the need for public health education
programs in Europe to introduce courses that develop
and improve leadership competences of future public
health specialists [44—46].

In this study, was observed a positive correlation
between an empathic attitude (care/empathy) and
authentic leadership skills, which is consistent with the
findings of other researchers who emphasise that empa-
thy is an important component of leadership skills [6, 7].

Page 9 of 12

It should be noted that the empathic attitude associated
with openness to one’s own and other people’s emotions
makes up key components of authentic leadership such as
relational transparency (i.e., being open about one’s own
ideas and emotions) and an internalized moral perspec-
tive (i.e., moral integrity) [8]. Interestingly, in these study,
an empathetic attitude had no direct impact on decision-
making skills, which may suggest the complex role of
empathy in making various health-related decisions and
there is thus a lack of the universality in this parameter
across health-related professions. Such an opinion was
expressed in an integrative literature review that included
twenty-three papers. Nonetheless, it should be remem-
bered that this study involved a variety of healthcare pro-
fessionals (nurses, physicians, occupational therapists,
physiotherapists, mixed clinician samples, and unspeci-
fied infectious disease experts), but no public health
specialists [47]. Therefore, research on the role of emo-
tions (emotional intelligence) in decisions made by pub-
lic health leaders is necessary, and the obtained results
require further supporting evidence.

The conducted analyses also point to the important
role of self-efficacy in developing decision-making skills
and leadership skills. There are many reports suggesting
a direct relationship between self-efficacy and leadership
skills [7, 8] as an important factor in self-development
[25]. It should be emphasized that self-efficacy increases
self-awareness (awareness of one’s strengths and weak-
nesses) as well as encourages critical reflection on one’s
own skills. It is an inner belief that a person may not only
achieve a set goal, but motivation for self-improvement is
internal as well [15], and this is consistent with the con-
cept of authentic leadership [7, 8] and reports by other
researchers [48].

The analysis did not reveal any differences regarding the
developed structural model of factors related to individ-
ual dispositions (fairness, care/empathy, self-efficacy) on
the development of decision-making skills and authentic
leadership skills. The declared participation in the extra
life skills training group was not a differentiating variable.
The obtained results should be interpreted with caution
because participation in the extra LST group was declar-
ative and subjective. We did not verify the type of extra
LST received. As far as collecting data from eight Polish
universities is concerned, obtaining more detailed quali-
tative data was difficult for technical reasons. The extra
LST offered at these universities is diverse, and a quanti-
tative analysis is impossible for legal reasons. The devel-
oped model should be verified in further studies against
more detailed information about LST. It should be noted,
however, that these were additional LST courses, and
the training offered in the curriculum was not taken into
account. However, it should not be assumed that the lack
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of differences in the analyzed groups (extra LST group vs.
no extra LST group) suggests a low effectiveness of extra
LST. This would be too much of a simplification and an
over-interpretation. It is worth noting that one’s attitude
is relatively permanent—although it may undergo modi-
fications, similarly to self-efficacy. Change takes time and
effort. Therefore, further analyses should include extra
LST focused on self-improvement and reflection on one’s
own strengths and weaknesses. This would be consistent
with the suggestions of other researchers [45, 48].

There is a lot of evidence in the available literature that
indicates that leadership training is highly effective when
conducted among students. Participants of leadership
skills improvement programs are characterized as having
a higher level of leadership skills compared to students
who have not undergone leadership training. Moreover,
thanks to participating in such training, they build addi-
tional soft skills, such as communication skills, decision-
making skills, or teamwork [49-52].

The effectiveness of leadership training and the level
of authentic leadership skills of a particular person are
influenced by many factors, both individual and institu-
tional, legal and environmental. However, the theoreti-
cal model developed in this study concerns the academic
community, not the professional one, and may constitute
the basis for creating a universal leadership training in
Poland, taking into account individual conditions.

Practical implications

Analyzing the results, it can be observed that the devel-
opment of leadership skills can take place directly,
although this is a very complicated process, or indirectly,
by strengthening one’s self-efficacy, empathic attitude,
and the belief that individuals in a group should make a
fair contribution to that group. Therefore, it seems jus-
tified to design appropriate courses/training that would
allow public health students to acquire these skills. Hav-
ing analyzed the developed structural model, we can
assume that the first step in developing leadership skills
in public health students should involve improving self-
efficacy, namely identifying one’s strengths and weak-
nesses combined with self-reflection and persistence
in pursuing one’s goals. This is all the more important
in light of the available sources emphasizing that self-
awareness and confidence are factors contributing to
increased exemplary leadership practices as well as to an
improved leadership development framework [45, 53].
The essential role of integrity as a competence in pub-
lic health leaders is also emphasized by Bayer et al. [48].
Activities aimed at developing moral and empathic atti-
tudes should be undertaken at the same time as those
increasing self-awareness and reflection, as they allow for
the creation of a friendly work setting and relate to skills
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such as teamwork, relationship building, organizational
awareness, and project management [45]. This is crucial
also with respect to competences such as effective com-
munication skills, networking skills, cultural competency
skills, or negotiation skills, among others [48]. Later on,
training aimed at strengthening decision-making skills
should be introduced, as they are the underpinnings
of leadership skills development. This way, the multi-
dimensional development of leadership skills among
public health students can be achieved.

Limitations

Our study has some limitations. It must be emphasized
that the purpose of our study was not to test the effec-
tiveness of leadership training.

First, the declarative measurement of participation in
extra LST, which could have contributed to no differ-
ences being noted between the analyzed groups, is one of
important limitations of the presented study. Addition-
ally, we do not have precise information on what kind of
training the students from extra LST group took, how
long it lasted, what form it was and what exactly was the
scope of the topic. A second limitation is the empirical
validation of the theoretical model based on the data
from cross-sectional studies. Therefore, the obtained
results should be treated with caution and assumptions
should not be made about changes in trends over time.
Third, we did not collect data on the number of respond-
ents who refused to participate in the study. The size of
this group and their sociodemographic status are not
known. Therefore, it should be assumed that individuals
who felt insecure about their leadership skills may have
refused to participate in the study. Additionally, we did
not analyze the intensity of social approval or the ten-
dency to respond in-line with the researcher’s expecta-
tions. This is especially important as far as research on
attitude is concerned. In the end it should be notice that
in this study we took into account the influence of life
skills on the level of authentic leadership skills among
students at the beginning of their professional journey.
Therefore, the impact of other factors that ma affect the
level of authentic leadership competences are unknow.

Conclusions

The development of authentic leadership skills in public
health students draws on the appropriate development of
individual dispositions (e.g., self-efficacy, fairness, empa-
thetic attitudes, and DMS). Therefore, a verified theo-
retical model showed that course aimed at strengthening
these competences should be modular, should focus on
self-improvement and critical reflection, and should be
spread over time to enable and encourage each partici-
pant to grow and flourish at their own pace.
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